Ribosomal binding and dipeptide formation by misacylated tRNA(Phe),S.
Eight structurally modified peptidyl-tRNA(Phe),s were employed to study P-site binding and peptide bond formation in a cell-free system involving Escherichia coli ribosomes programmed with poly(uridylic acid). It was found that the two analogues (N-acetyl-D-phenylalanyl-tRNA(Phe) and N-acetyl-D-tyrosyl-tRNA(Phe] containing D-amino acids functioned poorly as donors in the peptidyltransferase reaction and that two N-acetyl-L-phenylalanyl-tRNA(Phe)'s differing from the prototype substrate in that they contained 2'- or 3'-deoxyadenosine at the 3'-terminus failed to form dipeptide at all when L-phenylalanyl-tRNA(Phe) was the acceptor tRNA. Interestingly, all four of these peptidyl-tRNA's bound to ribosomes to about the same extent as tRNA's that functioned normally as donors in the peptidyltransferase reaction, at least in the absence of competing peptidyl-tRNA species. Two peptidyl-tRNA's lacking an amino group were also tested. In comparison with N-acetyl-L-phenylalanyl-tRNA(Phe) it was found that trans-cinnamyl-tRNA(Phe) and 3-phenylpropionyl-tRNA(Phe)'s formed dipeptides to the extent of 53 and 80%, respectively, when L-phenylalanyl-tRNA(Phe)was used as the acceptor tRNA. N-Acetyl-beta-phenylalanyl-tRNA(Phe) was found to be the most efficient donor substrate studied. Both isomers transferred N-acetyl-beta-phenylalanine to L-phenylalanyl-tRNA(Phe); the nature of the dipeptides formed in each case was verified by HPLC in comparison with authentic synthetic samples. Further, the rate and extent of peptide bond formation in each case exceeded that observed with the control tRNA, N-acetyl-L-phenylalanyl-tRNA(Phe).